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DETAILED ACTION 
Response to Amendment 

0. This office action is in response to Applicants' Amendment of 6/10/04. 
0.1 Claims 1-54 remain pending. 

0.2 The rejections and objections of record are maintained in response to Applicants' Amendment. 

Response to Arguments 

2. Applicants' arguments are moot in view of new ground of rejection because Applicant's 
arguments with respect to the rejection(s)of claim(s) 1-54 under 35 USC 103 (a) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Larson et al. (US PGPUB No. 
2001/0047497; filed January 26, 2000) and Davis (US Patent No. 5,819,109; October 6, 1998). 

Claim Rejections - 35 USC ' 103 

3. Claims 1-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over Larson et 
al. in view of Katz et aL (US Patent No. 5,195, lOo). 

As per Claims 1-54, Larson et al. substantially discloses the claimed RAID storage 

means (e.g., Fig. 6 and paras. 9, 26, 32, 34, 36-42) comprising: array of plural storage devices 

and array/disk controlling/scrubbing means for parallel data transfer/access therebetween to 

reconstnict data subsequent to detection of storage failure. 
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Not specifically described in detail in Larson et aL is the step of silent error detection 
and correction via parity/CRC/checksum means. 

However silent error detection via parity/CRC/checksum means for RAID adequate 
operation is one of the desiderata of RAID design. For example, Katz et al., in an analogous art, 
discloses RAID architecture in Figs. 6-7, and col. 1 line 7 - col. 18 line 16. 



mm 




F(GJ 

wherein plural fields are provided for data error checking via CRC, e.g., 3** field for RAID 310 
and 6^ field for RAID 504 along with means for time-stamping for tracking RAID status, e.g., 
device 601. Such data error checking is effected and configured for local or system-wide 
operation based on stimuli fi-om either the system/extent/array controller or the local/RAID/disk 
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controller. Corrective steps are taken in col. 6 line 35 et seq., e.g., via RS code spread across 
plural disks for data reconstruction in col. 6 line 62 in a manner equivalent to the claimed 
invention, e.g., "a Reed Solomon coding algorithm is used to calculate the check data that is stored on 
the check drives. In a particularly preferred embodiment this check data is distributed across several 
physical disk drives in a striped manner like that of the previously described RAID level 5 architecture, 
A stripe comprises corresponding sectors across a set of disk drives, some of which sectors contain mass 
storage data and others of which sectors contain check data for the mass storage data sectors within the 
stripe. A stripe may be one or more sectors deep. Such stripes on a set of disks are grouped into one or 
more of what is hereafter referred to as redundancy groups. In this arrangement the physical devices 
comprising the check drives for a particular stripe varies from stripe to stripe. The widths of the stripes 
(i.e., the number of physical storage devices spanned by each stripe) are equal within a redundancy 
group. 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the RAID of Larson et al. by including therein silent 
error detection via parity/CRC/checksum means as taught by Katz et al., because such 
modification would provide the RAID disclosed in Larson et al. with a technique wherein ''The 
third field is the CPU data block 503 as sent from or to CPU bus or channel 319. The fourth field is a 
CRC code 504 appended by device controller 302 on transmission to RAID controller 310 and checked 
by RAID controller 310. CRC code 504 is checked again and stripped by device controller 302 on receipt 
from RAID controller 310. Inclusion of this field 504 allows the disk storage system to detect random 
data errors occurring on the bus between the device controller and the RAID controller. 
The sixth field is a CRC code 506 appended by the RAID controller on a write operation and checked and 
stripped by the RAID controller on a read operation. As previously described, inclusion of this field 
allows the disk storage system to detect random bit errors occurring within the data block covering the 
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additional device controller CRC 504 and time stamp 505 fields, during transmission between the disk 

and the RAID controller '' {See Katz et aL, col. 3 lines 30-41, col. 7 line 48 et seq.} 

3.1 Claims 1-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over Davis in 
view of Katz et aL (US Patent No. 5,i95,ioo). 

As per Claims 1-54, Davis substantially discloses the claimed RAID storage means (e.g., 

Figs, la and 2 and related description at col. 1 line 18 et seq.) comprising: array of plural storage 

devices and array/disk controlling/scrubbing means, e.g., in Fig. 2, for parallel data 

transfer/access therebetween to reconstruct data subsequent to detection of storage failure. 

1A I I ^ 





Not specifically described in detail in Davis is the step of silent error detection and 
correction via parity/CRC/checksum means. 

However silent error detection via parity/CRC/checksum means for RAID adequate 
operation is one of the desiderata of RAID design. For example, Katz et aL, in an analogous art, 
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discloses RAID architecture in Figs. 6-7, and col. 1 line 7 - col. 18 line 16. 




wherein plural fields are provided for data error checking via CRC, e.g., 3*^ field for RAID 310 
and 6**" field for RAID 504 along with means for time-stamping for tracking RAID status, e.g., 
device 601. Such data error checking is effected and configured for local or system-wide 
operation based on stimuli from either the system/extent/array controller or the locaL/RAID/disk 
controller. Corrective steps are taken in col. 6 line 35 et seq., e.g., via RS code spread across 
plural disks for data reconstruction in col. 6 line 62 in a manner equivalent to the claimed 
invention, e.g., Reed Solomon coding algorithm is used to calculate the check data that is stored on 
the check drives. In a particularly preferred embodiment this check data is distributed across several 
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physical disk drives in a striped manner like that of the previously described RAID level 5 architecture, 
A stripe comprises corresponding sectors across a set of disk drives, some of which sectors contain mass 
storage data and others of which sectors contain check data for the mass storage data sectors within the 
stripe. A stripe may be one or more sectors deep. Such stripes on a set of disks are grouped into one or 
more of what is hereafter referred to as redundancy groups. In this arrangement the physical devices 
comprising the check drives for a particular stripe varies from stripe to stripe. The widths of the stripes 
(i.e., the number of physical storage devices spanned by each stripe) are equal within a redundancy 
group. 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the RAID of Davis by including therein silent error 
detection via parity/CRC/checksum means as taught by Katz et aL, because such modification 
would provide the RAID disclosed in Davis with a technique wherein ''The third field is the CPU 
data block 503 as sent from or to CPU bus or channel 319, The fourth field is a CRC code 504 appended 
by device controller 302 on transmission to RAID controller 310 and checked by RAID controller 310. 
CRC code 504 is checked again and stripped by device controller 302 on receipt from RAID controller 
310. Inclusion of this field 504 allows the disk storage system to detect random data errors occurring on 
the bus between the device controller and the RAID controller. 
The sixth field is a CRC code 506 appended by the RAID controller on a write operation and checked and 
stripped by the RAID controller on a read operation. As previously described, inclusion of this field 
allows the disk storage system to detect random bit errors occurring within the data block covering the 
additional device controller CRC 504 and time stamp 505 fields, during transmission between the disk 
and the RAID controller '' {See Katz et aL, col 3 lines 30-41, col. 7 line 48 et seq.} 

Conclusion 

4. Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks, Washington, D.C. 20231 
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or faxed to: (703) 872-9306 for all formal communications. 

Hand-delivered responses should be brought to Customer Services, 220 20^ Street S., 
Crystal Plaza II, Lobby, Room 1B03, Arlington, VA 22202. 

Any inquiry conceming this communication or earUer communications from the 
examiner should be directed to Guy J. Lamarre, P.E., whose telephone number is (571) 272- 
3826. The examiner can normally be reached on Monday to Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert De Cady, can be reached at (571) 272-3819. 

Any inquiry of a general nature or relating to the status of this appKcation or proceeding should 
be directed to the Group receptionist whose telephone number is (571) 272-3609. 

Information regarding the status of an application may also be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Guy J. Lamarre, P.E 
Primary Examiner 
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